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SHIPPING  TESTS  WITH  MASSACHUSETTS-GROWN  CRANBERRIES  IN 

CONVENTIONAL  REFRIGERATOR  CARS  WITH  STANDARD 

VENTILATION  AND  IN  MECHANICALLY  REFRIGERATED  CARS 

By  J.    Kaufman,    P.    L,    Benfield,    and  P,    R.    Harding,    Jr.^ 
Biological  Sciences  Branch 
Agricultural  Marketing  Service 

SUMMARY 

Cranberries  were  shipped  in  mechanically  refrigerated  cars  and  in  conventional 
end-bunker  railroad  refrigerator  cars  with  standard  ventilation  to  determine  the  effect 
of  the  2  different  methods  of  shipment. 

When  shipped  in  mechanically  refrigerated  cars  during  warm  weather  the  cran- 
berries cooled  fairly  rapidly  in  transit.    Their  temperature,    which  averaged  about  70    F 
at  loading,    fell  to  46     to  53°    in   1  day.    By  the  fourth  day  the  tennperature  had  dropped  to 
42°,    and  during  the  last   10  days  in  transit  it  ranged  mostly  between  38°  and  42°.    The 
cranberries  arrived  in  excellent  condition  as  a  result  of  these  low  temperatures. 

When  cranberries  were  shipped  during  cool  weather  in  standard  ventilated  cars  con- 
taining cartons  and  wirebound  crates  as  master  containers,    the  temperatures  in  the  car- 
tons in  the  middle  layer  were  higher  than  desirable.    During  the    1  1  days  in  transit, 
middle-layer  tennperatures  averaged  the  same  as  at  the  start  of  the  transit  period,    about 
50°F.    The  temperatures  of  the  middle-layer  wirebound  crates  averaged  about  5  degrees 
lower  than  the  middle-layer  cartons  during  the  same  period. 

BACKGROUND  AND  PURPOSE  OF  STUDY 

Although  many  dealers  do  not  handle  them  as  such,    fresh    cranberries  are  a  fairly 
perishable  product  and  deteriorate  rather  rapidly  at  high  temperatures.    Wright, 
Demaree,    and  Wilcox     found  that  the  most  desirable  storage  temperature  for  a  4-month 
storage  period  was   36°F.    The  keeping  quality  of  prepackaged,    Massachusetts -grown 
cranberries  was  investigated  by  Hayes,    Fellers,    and  Esselen^  who  reported  that  cran- 
berries in  all  the  various  types  of  packages  tested  deteriorated  more   rapidly  at  70°  to 
75     than  at  35°.    Levine,    Fellers,    and  Gunness'^   concluded  the  storage  losses  could  be 
cut  5  to  10  percent  by  holding  the  berries  at  35°  to  45°  rather  than  at  50°  to  60°.    In 
studies  with  prepackaged  Early  Black  and  Late  Howes  varieties,  Hruschka  and  Kaufman^    ^ 
found  that  spoilage  losses  were  low  when  the  fruit  was  held  at  33°  or  38°  for  4  to  8 
weeks.   Substantially  higher  losses  occurred  at  50°.    Physiological  breakdown 


Associate  pathologist,   formerly  associate  mechanical  engineer,   and  associate  mycologist,  respectively. 
Wright,   R.  C. ,  Demaree,  J.  B.  and  Wilcox,   M.  S.  Some  effects  of  different  storage  temperatures  on  the  keeping  of 
cranberries.  Am.  Soc.  Hort.  Sci.  Proc.  34:  397-401.    1937. 
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caused  important  losses  after  2  weeks  storage  at  33°.    Hruschka  et  al.?    found    lower 
temperatures  in  channel  loads  in  refrigerator  cars  than  in  the  conventional  solid  load, 
and  faster  precooling  and  better  transit  temperatures  when  salt  was  added  to  the  ice  in 
the  bunkers. 

Studies  in  1955  were  conducted  to  determine  (l)  the  suitability  of  mechanically  re- 
frigerated cars  for  transportation  of  cranberries  during  warm  weather;  (2)  the  adequacy 
of  standard  ventilation  in  conventional  end-bunker  cars  during  late  fall;  and  (3)  the  rela- 
tive value  of  the  conventional  fibreboard  carton  and  the  wirebound  crate  as  a  master  con- 
tainer for  packages  of  the  size  consumers  buy. 

PROCEDURE 

During  October  and  November   1955,    six  rail  shipments  were  made  with  Cape  Cod 
cranberries  from  Massachusetts  to  California.    The  cranberries  were  packaged  in  1 - 
pound  cellophane  bags  or  in  window-boxes,    and  packed  in  lots  of  24  into  either  master 
fibreboard  cartons  or  wirebound  crates.    Early  Black  cranberries  were  shipped  in  cars 
A  and  B,    late  Howes  in  cars  C  through  F.    Fibreboard  master  containers  filled  with  bags 
or  window  boxes  were  loaded  solid  in  cars  A  and  B.    One  half  of  cars  C  through  F  each 
were  loaded  with  fibreboard  cartons  and  the  other  half  with  wirebound  crates. 

The  outside  dimensions  of  the  standard  fibreboard  master  carton  were  8   l/2  x  15  x 
16  1/2  inches,    while  those  of  the  wirebound  crate  were  8   l/2  x  15-3/8  x  17-7/8  inches. 
The  cartons  were  loaded  6  rows  wide  and  5  and  6  layers  high  in  cars  A  and  B,    and  6  to  8 
layers  high  in  cars  C,    D,    E,    and  F.    The  crates  were  loaded  lengthwise,    offset  cross- 
wise,   6  rows  wide  and  8  layers  high  with  36  additional  crates  on  top. 

All  the  cars  were  loaded  solid,    so  there  was  no  channeling  between  the  rows  except 
as  formed  along  the  walls  by  the  offset  position  of  the  crates.    Cars  A  and  B  were 
mechanically  refrigerated.    Cars  C,    D,    E,    and  F  were  conventional  end-bunker  refriger- 
ator cars  equipped  with  fans  but  without  ice.    These  cars  were   shipped  under  standard 
ventilation;  i.e.    the  vents  were  opened  when  the  outside  air  temperatures  were  above 
32°F,    and  closed  when  the  temperatures  fell  below  32°.    Fans  were  turned  on  in  cars  C, 
D,    and  F  but  were  kept  off  in  car  E  for  comparison  with  car  F  with  similar  routing. 
Loading  and  shipping  data  are  given  in  table   1. 

To  obtain  continuous  temperatures  from  time  of  loading  to  time  of  unloading, 
recording  thermometers  were  placed  at  various  positions  in  all  6  cars  (tables  2  and  3). 
Outside  temperatures  were  taken  at  origin  and  destination  by  means  of  hand  thermom- 
eters,   and  in  transit  either  with  a  recording  thermometer  placed  beneath  cars  B  and  D 
or  obtained  from  the  Weather  Bureau  at  estimated  times  the  cars  were  passing  through 
key  cities  (figs.    1  to  3).   In  addition  fruit  temperatures  in  the  mechanically  refrigerated 
cars  (A  &  B)  were  obtained  after  loading  while  the  cars  were  standing  on  track  and  at 
their  destination  by  placing  thermocouples  into  the  fruit  at  various  locations  in  the  cars. 
The  thermocouples  were  read  from  outside  the  car  with  a  direct     reading  potentiometer. 

To  study  the  effects  of  mechanical  refrigeration  on  decay  and  physiological  break- 
down during  transit  and  subsequent  marketing,    randomized  samples  were  inspected  at 
time  of  packaging  and  comparable  berries  from  the  same  lot  were  placed  in  three  loca- 
tions (top,    middle,    and  bottom  layer)  in  each  of  the  cars.    At  destination,   three   1 -pound 
cellophane  bags  and  one   1 -pound  window-box  from  each  of  the  car  locations  were  ex- 
amined on  arrival  and  after  several  holding  periods  (table  4).    Decay  was  based  on  total 
number  of  berries  per  consumer  unit.    Physiological  breakdown  was  determined  on  100 
non-decayed  berries  taken  from  each  of  the  sample  packages  at  each  inspection. 

'  Hruschka,   H.  W. ,  Kaufman,  J. ,   Redit,   W.  H. ,  Ramsey,  G.  B. ,   and  Harvey,   E.   M.  Effects  of  precooling,  salting,   carton 
ventilation,  and  load  pattern  on  temperature,  moisture  condensation  and  spoilage  in  rail  shipments  of  prepackaged  Early  Black 
Massachusetts-grown  cranberries.  U.  S.  Dept.  Agr. ,  AMS-43.    1955.    (Mimeographed). 


RESULTS 

Transit  Temperatures  in  Mechanically  Refrigerated  Cars,    Data  on  the  temperatures 
in  the  two  mechanically  refrigerated  cars  are  summarized  in  table  2  and  figure  1.    The 
outside  air  temperature  during  loading  ranged  from   56°  to  71°F.    The  commodity  tem - 
pecratures  before  loading  ranged  from  68°  to  72°,    During  loading  this  temperature 
dropped  7  degrees  in  car  A  and  3.  7  degrees  in  car  B.    Although  both  thermostats  were 
set  at  36°,    the  air  in  car  A  was  cooler  than  that  in  car  B„    After  being  loaded,    the  cars 
remained  on  the    track  for  2  hours.    A  reading  taken  with  thermocouples  just  prior  to 
departure  indicated  an  average  reduction  during  the  2  hours  of  3.  8°  for  car  A  and  1.  3° 
for  car  B.    In  transit  the  temperatures  were  further  reduced  by  about  25°  (table  2). 

The  rate  of  cooling  in  transit  was  fairly  rapid.    After   1  day  the  temperature  averaged 
48°F  in  3  positions  in  car  A,    and  50°  in  2  positions  in  car  B.    After  2  days  the  tempera- 
tures averaged  about  44°  in  each   car.    The  temperatures  continued  to  drop  slightly  even 
in  the  middle  layer  which  is  usually  difficult  to  cool.    On  arrival  all  commodity  tempera- 
tures ranged  from  38°  to  41°. 

Transit  Temperatures  in  Standard-ventilated  Cars.    When  the  standard-ventilated 
cars  were  loaded,   the     comimodity  temperature  ranged  from  48°  to  54°F,    averaging 
about  50°.    Table  3  shows  that  there  were  temperature  reductions  in  both  cartons  and 
crates  in  the  top  layer  during  the  early  part  of  the    trip  while  the  weather  was  cool. 
Temperatures  in  car  F  with  the  fan  turned  on  were  more  uniform  than  in  car  E  with  the 
fan  off.   In  the  top  layer  the  average  temperatures  were  about  the  same  for  the     cartons 
as  for  the  crates.   In  cartons  in  the  middle  layer  (figs.    2  and  3),   the  temperature  either 
rose  or  remained  about  the  same  (except  for  car  D,    where  it  fell).    The  temperature  of 
the  middle  layer  wirebound  crates  averaged  4.  9  degrees  lower  than  the  middle  layer 
cartons.    The  temperatures  in  all  layers  rose  near  the    end  of  the  journey  because  of 
higher  outside  temperatures.    There  were  no  significant  differences  in  temperature  be- 
tween the  cello-bags  and  the  cardboard  window-boxes  whether  in  cartons  or  in  crates. 

Arrival  Condition.    The  two  mechanically-refrigerated  cars  arrived  in  generally 
good  condition.    There  was  a  snnall  amount  of  shifting  in  car  B,    which  resulted  in  a  saw- 
toothed  appearance  of  the  load  and  some  creasing  of  the  cartons  in  the  top  layer. 

The  standard-ventilated  cars  also  arrived  in  fairly  good  order  with  only  slight  to 
moderate  shifting  in  the  cars.    In  a  number  of  the  window-boxes  the  flaps  became  un- 
glued.    Instances  of  this  were  more  numerous  in  the  wirebounds  than  in  the  cartons, 
probably  because  of  the  slack  closure  of  the  wirebounds.    Better  sealing  techniques  and 
tighter  closure  would  probably  remedy  the  defect.    The  berries  in  both  cars  arrived  in 
very  good  condition.    The  decay  and  physiological  breakdown  of  the  prepackaged  berries 
are     shown  in  table  4. 

DISCUSSION 

Temperature  records  obtained  in  2  carloads  of  prepackaged  cranberries  shipped  in 
cartons  during  warm  weather  under  mechanical  refrigeration  with  thermostats  set  at 
36°F  showed    fairly  rapid  cooling,    and  reductions  of  about  25  degrees  in  transit.    The 
excellent  condition  of  the  fruit  on  arrival  reflected  the  suitability  of  the    transit  tempera- 
tures. 

Temperature  records  obtained  in  cars  shipped  under  standard  ventilation  during  cool 
weather  showed  temperatures  somewhat  higher  than  desirable.    Although  the     arrival  con- 
dition of  the  berries  was  reported  to  be  good,    lower  temperatures  may  be  desirable  to 
insure  adequate  shelf-life  for  lots  of  cranberries  which  might  be  of  poor-keeping  quality. 

Temperatures  obtained  in  wirebound  crates  gave  encouraging  results.    Further  re- 
search is  needed  to  evaluate  more^  fully  the  wirebound  crate  as  a  master  container  for 
prepackaged  Early  Black  cranberries. 
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Figure  1.  --Temperatures  of  Early  Black  cranberries  in  mechanically-refrigerated  cars  in  transit  from  Wareham,   Mass. 

to  Los  Angeles,  Calif. ,  1955. 
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Figure  2.  --Temperatures  of  bagged  Late  Howes  cranl)erries  in  cartons  or  in  crates  in  middle  layers  in  standard  ventilated  cars  in 

transit  from  Wareham,  Mass. ,   to  California,   1955. 
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Figure  3.  — Temperatures  of  window-boxed  Late  Howes  in  cartons  or  in  crates  in  middle  layers  in  standard  ventilated  cars  in  transit 

from  Wareham,  Mass. ,  to  California,   1955. 
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